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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PURPOSE: To produce the subject element having a 
uniform luminescent plane and stable luminescent 
characteristics over a long period, suppressing the 
increase of the driving voltage and useful as a light 
source of a copying machine, a displaying plate, etc., by 
using a specific porphyrin component treated with an 
organic solvent as a hole-injection layer. 
CONSTITUTION: This organic electroluminescence 
element contains a hole- injection layer, a hole- 
transporting layer and an electron-transporting layer 
between an anode and a cathode. The hole-injection 
layer is composed of a compound of formula I [R1 and 
R2 are each H, a halogen, OH, a (substituted) (un) 
saturated aliphatic hydrocarbon group, a (substituted) 

aromatic hydrocarbon group or a (substituted)alkoxy group; X is N or CH] or formula II [R3 
and R4 are same as R1 and R2; Y is X; M is ion of a transition metal(oxide) or transition metal 
halide (e.g. TiO or VO)] treated with an organic solvent, and the hole-transporting layer and 
the electron-transporting layer are formed by dry-process. 
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R 3 £R^i££LTgi«jg«£U BftS£*f 
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i/W 0-tr> (»B¥6-3 12 9 7 9*f4>$g) , 
4, 4' , 4' ' -hU (N-7xy+-9->*-;W hU 
7x^7 ~> H$H¥6-3 1 2 9 8 1 *f&fg) H<D 
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y s. Lett., 5 8#, 1 9 8 2H. 19 9 1$) 

? OSfflWl. 6 1f. 1 0 4 41, 1 992$) ©Pi 
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D, «R±fc»#LT»j«-r«iii:t>"P#* (App 
1. Phys. Lett. , 6 0#, 2 7 1 1 H. 19 
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toj t*-r«) r-ti, mn, m^nmmm^^ 
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E P) Tf»£*ff 5 t J I S B 0 6 0 1 <9^®ffl£ 
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-iRtti, h;i/x> N ^y-eym<D%mmm 

ibkm. *ZJ-h, x£/-/k 'Ty7 p ntf;l/7;l/3 

mn^vym. siif^soxxf^s^ x^i/x- 

7Vk 1. f h7t Ko77> (TH 

40 F) ^©x— f;l/S, JSffifLJ^It *an^if(0A 
ny>ft»{b**, -hn^>, xhn**y§© 
-hnft^ft, ^f;V7-iJX ^^T-'JX tT 
UvX k?n'J>\ fc^X ^ys?>, . 

i/Vfyl'T^^ h'J^^;l/75>, >x?-/l<7 

;x n -'v* s/;i/7 5 ym<D7^ ym. ^oftev^^ 
;l/X;l/***^K (DM SO) , N, N-v^^/I/jM/ 
i>7~K (DM F) N-^^;l/lfny K>H<D|^Dh 

[002 1] JKl©*tti:bTttv 8»lS*lCWrft 
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Tttx -mat i fm± i o n#iwwT-e& t) , »iL< 

fix »«0lj!WC»«r**ai»»3O»fiU:l OBfMW 
T» «Sffl8WcaBW-*#aW4 l 0»W±3 0»WT 

r*$i) 0 »aft»4jfflioiiits*-rtf j f»<ff3©* < »*L 

[002 2] IE?LttAS 3 ©±t(±, IE?L$h&JI 4 jWg 
5ft3E?LIKf»RfcbT«, HAtf, 1, 1 -fcTX (4 

->*-p-hij;b7$y7i-;i') s/^a^s+^XF© 

(tfBflIB 5 9- 1 9 4 3 9 3*f^$8) , 4 , 4 ' - 
£7. [N- ii-i-yf-M -N-7x^;V7S/3 e 

7 x:i;]/T?ftSSft5 2 fflfiUt© 3 157 ^ 2 ffl 

(#B8¥ 5-2 3 4 6 8 1 . h U 7i^M> 

75> (*S*#lf!f!4, 9 2 3, 7 7 4§) , N, N' 
-i/7i-)l/-N, N* -fc*7 (3-^f-/b7x^;l/) 
-f7x-;l/-4, 4" -;77S>l?©7?#Sr>*75> 
(#BH$fflF£4, 7 6 4, 6 2 5*1) , a, a, a' . 
a* -fb7^f;l/-o, a' -fc?X ( 4 - i/— p—h 
'J;l/7^/7i-;W -p-^->l/> (tfP^¥3-2 6 
9 0 8 4 Wj&R) > ftttWt LT&#Wfc#*fffcfc h 
U 7i-;l/75 VSfUft (#M¥4 - 1 2 9 2 7 1^ 

{t&m («fBB¥4- 1 7 5 3 9 5^4H» * xf-b>S 30 
T* 3 1&%WM7 5 >a - <y h t fc7?S8r>*7 S > 
(WH¥4- 2 6 4 1 8 9^&«) . **-y;HK36**f 
* *5$«flr>"7 5 > 4-2 90 8 5 1ffi 

Lfct><D «#M¥4-3 0 4 4 6 6^«) > 7n*-/S 
-XhS^fih'J7 = y (#PJ¥4-3 0 86 8 8^ 
£tt > s<>i?)\<7 iL-Mt£® «fH3¥4-3 6 4 1 
5 3*f&?8K 7Mb>iT3i75^i^b/cfe 
© (WUW5-2 5 4 7 3*§£*S) „ hU75>ffc^l 
(«fM¥ 5-2 3 9 4 5 5*&«) , tf^^tf U ~7>7 40 
5 7 ^71-/1/ mffl¥ 5-32 0634 m&W , 
N, N. N- HJ7x-;l/7 5yS§a»ft (#1¥6-1 

9 7 2^ v *) , 7jl y^^ymm^t^mm^ 

7 = 7 mmW-5-2 9 0 7 2 8%) , ->75/7i- 
;I/7 x-f 7 h U S?>B§*ft 6-45669 

W2-3 1159 m'AW s i/=>*?y\t&fa 

OKB#ffFSf!4, 9 5 0, 9 5 OW^M) , -77^57 
6-4 9 0 7 9 #&*D , *77r5> 
(#Bfljp 6-2 5 6 5 9 W&W , *7" * l> K7 50 
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[0023] ±m<Dii®iE&mmttn<Df8,m75mt lt 

%}t>nx^?>t>\ xvy^-hft^-tvT&mvffijS. 
fm&?mmm*<m l urns, jer&xm t lEwm 

wwenstf, aura, jBaaia^fflv^n*. 

[00 2 4] ±KIE?UbSS 4 *»«f * 6 

tc, 7^-b7°^i:LT, iitA*#^o^l» 
t>V£fcti£fIig (#P?S¥ 4-320484 #^iD , 
^>V*7 x 7 >RW{*43 J: Zftt^Vy x 7 >BI»f* 
(#IS¥5-2 9 5 3 6 H^HD . 7^-b>S («r 
P?i¥5-3 3 1 4 5 8^S) *1 0" 3 ~1 0MM%© 
jgfiT'K-7°LT, 7"y-++-U7tLTOiE?L*4* 

[oo 2 5] i?LfijMJi4©§yp}i, ant. 10-30 

0 nnu »$L< «3 0~ 1 0 0 nmT'feS, iETHSiM 

^r«UE?ijiss«»i:rai:T-**„ jesjissm 4 fc« 

ps**<b^s«»fbs/y3>, p^Tk^fk^s 
»>ya7 *5i/^t±, p^ttftaae, pgy-tb> 
flaaB«3ii<*»f6n*. cn&o*i«iE?ui2i«t4cv 

[0 0 2 6] ^iE^Mg©Si/Sfe#ij|iE?L^St 
nWt» 1 0-3 0 0 nm, j?$L<tt3 0-1 

0 0nmt*S5o jE?UfijMl 4 <D±tCfi«?fiiMS 5 & 

^tt&n^c n^nsii 5 «\ *^#^.e.nfcmsra 
[0027] m^nmtnt tra, isn6*^©s^ 

[0 0 2 8] C©«t3ft*ft%»ifc-r«fii:LT», r 

7-51781 ^4iSD , 8 -M Kd^^>^7 U ^©7 
yVS-^A^fOtim C#MI8 5 9- 1 9 4 3 

2 8 9 6 7 5 ^^S) » ^y 7 2-2 
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8 9 6 7 6#&W s **?i/TV-)imm# <«fM¥ 

2-21 6 7 9 m&w s vwj-v ntynvtm 

W 0$M¥l-2 4 508 7*H*ffc H2-22248 
4tyji3b , b>Sf#tt (WIW2- 1 8 9 8 9 0 
#4HS* H 3 - 7 9 1 *§£fg) , * vy >fb^» («fBB 
¥2- 1 9 1 6 9 4^£«, P53-7 9 2*l£|g) , ft 
±» Of H¥ 1-2 56 58 4 9fifiD , v^'J 
7^>BI*f* («fH¥2 - 2 5 2 7 9 , 
p-7i-l/>ft§i «#H¥3-3 3 1 8 3fft 
IB) , f-T^^nbry^^WW* («fHJ¥3-3 7 2 

9 2*4MB) , tTont:ys?>BI«(* (»H¥3-3 7 

2 9 3^fg) , ^7^y^y^H{* («fM¥3-2 0 

3 9 8 fc£*W6ti5. 

[0029] cn6©fb#«%ffl^fc«?iftasji5 t {i, 

[0 0 3 0] *?©»*B&**iRi±*tf3kfcfcfc:SBfc 
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[0 0 3 4] 42©**-9-s;T!/->MBHM* (App 
1. Phys. Lett., 5 5#, 1 4 8 91, 19 
89$; Jpn. J. Appl. Phys. , 3 It, 

1 8 1 21, 1 9 92$) WnS^'J^^M^^ 

yU-h^OWKKSHRLfcS (App 1. Phys. 30 
Lett., 6 11, 2 7 9 3H, 1 9 9 2$) , tit 

s?-bu>fbs»^F*mt»f6na. 5 b <dhj? 

ti. 5~2 00 nm, L< f£ 1 0— 1 0 0 n 

[0 0 3 5] $fc«?tft^£&&6 £<OHK:ftffiJl5 
c*mf&Z.£$>°]i&T&5 (H2~3#JS) . IH&ff 
<D!9*Ji: LTfi, *?lt2i0fc©S&tttffcSfcPi$lc 

mRU/^kim^miovfmmtmifORfti^mfi 40 

% (#lfi¥ 5-2 90 7 2 8#&«) , 7i^A;l/M 

!/-/wMs«rr*{i:£* (i#S¥6 - 199562^ 

4i» x #y-e-/l/a;WV/-/t/§§s£# (ft|[¥6- 

2 009 4 2) «tf¥fcf&tlS. 
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— *f/B£ftfe** H-^-r* Cfc (J. Appl. Ph 
y s. , 6 5#, 3 6 1 OH. 1 9 8 9$) feftbfrC 

»kL.T#»oaJtftJR*i O" 3 ~i 0€-;l/%K-^T 

Vfmsssmsemmtt. mn. 10-200 

nm, $jF$L<ti3 0— 1 OOninT^. 

[0031] mmnRWtm?<Dmmmiz-£t>\c.fa±. 

©«¥aAtfS^T% £>£±t^;: 

[0 0 3 2] 
[ft 5] 
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[ft 6] 



[0 0 3 7] «¥t!2£*Xtt#HBJI©±fc:tt, |Wi6«t 

LjSt?£L-ni£>gT*£3o c<D£bfrt>, mmzbm 
ff6<D— 1 0-5 0 OnmOimmT'&ZCbtfft 

[0 0 3 8] *f|i8©*r$^ilftfg¥tt, dBiCfSU 

T*££„ S»ffltLT«AL Ni, Au, Ag 
m<D&m (1#PB¥3-1 4 1 5 8 8^18, 1fM¥4- 
6 7 9 5^m. 1SM¥ 4- 1 9 9 9 3 ^$8, *B1# 
WF^5, 0 5 9, 8 6 2 -St, #H¥4 -3 6 3 8 9 6*1 
&?8, &H¥5-3 1 5 0 7 8 ^£$8) , &JS©&{bfe 

0#BB¥4-2 1 2 2 8 4^*, #P^¥4-7 3 8 8 
6 ^^Wi, #M¥ 5-3 3 50 8 O^S) , il©7 
■yfbft (1^ffl¥4-2 12 2 8 4W£m , ^«Ofiii(b 
» («p|»¥ 4-2 1 2 2 8 4 ^^SD > &Jg(Omim 

(»H¥4 - 7 3 8 8 6^ffi) % Kih? (#ffl¥4 - 
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1 3 7 4 8 3^&SL &P¥ 4-2 0 6 3 8 6 
#M¥ 4-2 3 319 2 *f &fg, &M¥ 4-2 6 7 0 9 
7 *#F*1¥ 4-3 5 5 0 9 6#&?8) \ 

nsm (WWT5- 1 0188 6#^a) saws* 

Ki^*»S«**$Mft»S!l*Ans2f£ (# lfl¥ 3-3 
7 9 9 HI^SL #H¥3-2 6 1 0 9 1 tyjMD . X 

?#wstt»#**^;b*K: xn**a (&f^¥ 4-3 

6 3 8 9 0*&«, #Fw1¥ 5-3 6 4 7 5*&«, Ml 
¥5-41281 1$H¥ 5- 1 1 4 4 8 6^ 10 

ff. #M¥5- 1 2 9 0 8 0^i>$8) , 7teSfc8i§§£{$ 
fflt (ttH¥ 4-267097 #F*§¥ 5 
- 1 8 2 7 5 9 »H¥ 5-290976 9& 

[0 0 3 9] S6IC, *5BflO*Wtff«JHie?tt, U 

ff 4 3 c k t t t * . x- s; i4 wtiae* n 

1 -1 0 0 0 fg©««tmgT*^J6ffii!j1- 5 c 4: £ J: 5 fj 
&5<:i:tf-e£5o 20 
[0 0-4 0] «3«3R^Wtt«fcLTllfflJJE« 
*ft*58#W*tt, 5 0~l00cd/m 2 T'&3„ C 

{4, iift, 0. I ~l 0 OmA/cm 2 

[oo 4 1] *OT#WBJiae?*x-f*:7W/< 

#3 (tfM¥ 2-6 6 8 7 3 : 30 

fflfcSft. OME 8 9-4 6, 3 7, 1 9 8 9¥) 1M 
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* Kfc^T£&X* + :x7-Y;'{4YtDgrtcjSUfc7 f a-x 
[0 0 4 2] ±K©J*«^hy *xi!0/<:M/Tti*u 

^jMaB-oeft-rsc: sn* W2-1 4 

8 6 8 7#&SB$) o ±fg©7*T*:7 • 7MJ-^S 

KLTX-i?>^-rn(4<t^ 0 
[0 0 4 3] 

mmm 1 

TftMLfc. ;*f5X3l«±te: I TOiflilK 1 2 0 
nmiti»Lfcfe<D%, 7-lz h>TjfflS»ifcit^ *$7j<T*7.k 
ft, -<V7 P Dlf;l/7;l/=i-;l/-Z:«Sft^> KldS*"!? 

KBLT, £Hrt0J*£fi#2 x l o* TorrWTfcfcS 

[0044] s«iE?LaAg«^tLT, mmm-2<D 

P-2- 1 ©*ifiS-e^*n*«7^D5/7x> (Cu 

p c ) y 7f h t An, *o«ysia*ff o 

It, Z<Dm<DH&mi. 5 X 1 0" 5 TorrT\ H#BfM 1 # 

rmm 2 0 n m cd^shetlee ab 3 c (omfa* 

*»«ft*»)au h^xyjg^ca«L, 3 0 IMS 

«jaW#SkbT3?S«75>fk^tt (H-1) 
[0 0 4 5] 
[ft 7] 



(H-1 ) 



[0 0 4 6] ^Sf^SOlftAn, 30!£©JSB [0 0 4 7] 

<D%-Ol$(D'UmiZs 1 9 0-2 1 0t<DS5BT-fjii|$IL 
fco ^«BftDK^«ti 4 . 0X10' TorrT\ MMftm 
1 % 3 OWemm 6 0 n mcD*}iIE?L1#:M/f 4 

;V5-?A©8-fc Ko*->*/y Al (C 9 He 

NO) 3 (E- 1) 50 



(10) 

17 




(E-1) 



[00 4 8] ^±IB*tlIE?L$HiMS 4 <D±iC mmic LT 

mmm^r^rco cc^-sotf©^^ 5 0-4 6 
oroigHT'$ij®ibfc 0 mm^(0M^mii2. 5x10 10 

* TorrT\ ftffBtfll 1 #3 0#T\ HJS7 5nm©ff 

figs 5 c comimm t Lxv>'&m*$>mc 

to 

[0 0 4 9] *ftfcHStt6fcLT\ •?7%i"ZL>tm<D 
£££ 2 7nra«F«»ttlC i o THJP 1 5 0 n mT'll L 

it. lxio' Tori\ $*I$NH:2#3 0#T*»D$> 
Sit#m5ftfc 0 v^*S/^ixfc«OJS^Jtttl 0 : 1 

[0050] d Lxim l mmmnfmm? <o 20 
i lonm (lift) kt?*, ^mi-a^Mi 

ft (MM) fc^-f**0MME*fl]inLT3Btt*ai£ 
Lfco C©Jfr?H\ 5 VEP*DB#iC 6. 1mA/ cm 2 © 
«at**«W6*U ^<DB$<DffS(i 13 0c d/m' T* 
^ofco Sfcl 0VBHiDBtK2 5 3mA/cm ! ©S«t 
ttAAHien. ^©^©ffgti, 5 4 12c d/m 2 T- 

[005 1] C u P c mvmffiBViZ K;bx>jgjKffia 

BR aT\ J&SfuT-O. 9 nrru ^a^T* 1 . 2 nmt' 
[0 0 5 2] Jt«flil 

IKL&AJf IE?Ui2f/f 6 0 n miOlft^ 

suw&mmi tmmicmttfmLft. com? 

H\ 14V aiftj^pK 4 . 6 m A / c m 2 <D««HB£#» 
?,n, 15 6c d/m 2 T-&ofc„ USE 

01 1 titmm 1 <0*?^«i5itS;g 1 5 m A / c m 2 

nffl&&?mmLrcvz<D9E.<D&{£<DW?*B 4 40 
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0 O^BBBftatSSTSD, ^WiO 1 VggcD«ff 
[0 0 5 3] it^J2 

T*?*ft«Lfco HS§0>Jl fcCOiS?k*l 5 mA/ 
c m 2 0£tttt&]ftrFKI) Lfcl»©«E«!aMboaHF* 
@5t^-T. CLOJPFfli, 3 5 OB$n0£ft-FBftttBE 
#6. 5V±#fLfco 
[0 0 5 4] 

ft, ser&xm^ lERMmm. m=?mmmRummm 

^©ELifli777 hHM-f^X/W (01* 
1U & B B B 7VX7W^f+§§§i<D/W£^hftM) , 

[0 2] *RW©#a«l!i5S3l6iR ; ?©»«iao9JOtf|* 
[0 3 ] *»fl©WflMIS^t*? ©H«llS©* Stcg'J 
[0 4 ] *Sfc0!l 1 t\mm 1 OjR?* 1 5mA / cm 2 
[05] HftHHl tVcMMZ<D*&l£\ 5mA/cm 2 

[|?^oSi^] 

1 Sffi 

2 Hft 

3 lEJL&AJl 

4 iETLtfiSSA 
5 

5 b 5 fcttgfc3{t£fcT-*J*Sft**?*B&i 

5 c S?ffig 

6 &ff 



(11) 



ftfflW- 8-199161 



[01] [02] 
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